C o m m e n t a r y : A p p r a i s a l o f histopathological correlations in Vogt-Koyanagi-Harada uveitis
V o g t -K o y a n a g i -H a r a d a ( V K H ) p a n u v e i t i s o r uveo-meningo-encephalititis is a multisystem disorder involving the trosinase peptide [1] as a target antigen from the lineages of melanocytes. Being a disease with spectrum, it is subdivided into four distinct stages of the disease as: (1) prodromal stage with neurologic symptoms only (headache, tinnitus, meningismus), (2) uveitis stage with exudative retinal detachment, vitritis, disk hyperemia, (3) chronic stage with retinal pigmentary changes, sunset glow fundus, Dalen--Fuchs (DF) nodules, Sugiura sign, and (4) chronic recurrent stage with predominately anterior uveitis and degenerative fundal changes.
In the earlier era, choriocapillaries were considered to be spared in sympathetic ophthalmia (SO) but involved in VKH. [2] But this concept is challenged and the current understanding is that the histopathology (HP) of VKH and SO is virtually identical, except the history of trauma.
Fundamentally, all the uveal granulomatous conditions are divided into three morphological subtypes as: (1) zonal granulomatous (seen in tuberculosis, fungal, few rheumatoid arthritis, and phacoanaphylactic endophthalmitis), (2) sarcoidal granulomatous, (3) diffuse granulomatous. Classically, VKH and SO belong to the third subgroup of diffuse granulomatous type without necrosis and spares the choriocapillaries. The uniqueness of VKH is that its HP changes with the stages of the VKH disease mentioned above. In the chronic stage, HP is a nongranulomatous uveitis (infiltration by lymphocytes, plasma cells, absence of epithelioid histiocytes). But in the acute and chronic recurrent phase, it is a granulomatous uveitis with involvement of choriocapillaries. [3] In the acute uveitic phase, the subretinal fluid of the serous retinal detachment contains an eosinophilic proteinaceous material. Basically, being a stromal choroidoidopathy, there is diffuse infiltration of lymphocytes, epithelioid histiocytes, and multinucleated giant cells. But the RPE and choriocapillaries are spared in this stage due to a special protein called RPE protein. [4] In the absence of necrosis, the cytoplasm of these cells contain uveal pigment granules that stain positive for S-100, muramidase, and lectin by immunohistochemistry. This proves the origin of these infiltrating cells from histiocytes/ macrophages but was a serious controversy in the earlier literature.
Rather than the concordance of clinical findings with the HP, the discordance is observed at the retinal pigment epithelial (RPE) level. This is because in flourescein angiogram (FA), there are focal leaks at RPE level in the acute stage. But HP shows intact RPE with lymphocytes under it. What is observed clinically as DF nodule at this acute stage is a focal collection of sub-RPE monocytes. In addition, these nodules also contain lymphocytes, pigment-laden macrophages, epithelioid cells, and altered/proliferated RPE cells mimicking epithelioid histiocytes. IHC had confirmed the presence of T-helper more than suppressor cells/cytotoxic cells.
In the convalescent stage, uveal melanocytes express class П major histocompatibility complex antigens. But in the acute stage, these melanocytes are seen hand in hand with T-lymphocytes, postulating their role as an antigen presenting cells. Detailed studies have elegantly captured the target antigen as tyrosinase peptides.
In VKH, a panuveitis by definition, the inflammation spans the iris (epithelium, stroma),ciliary body (pars plicata and plana) and the choroid. But in HPE, the severity of infiltration is more severe in the juxtapapillary choroid than the iris and cliliary body. This translates into early identification of evolving VKH by differential choroidal thickening by B-scan at the peripapillary area for the beginners.
The chronic convalescent stage of VKH shows a remarkable transition in HP. In this stage, there is a nongranulomatous infiltration (as opposed to granulomatous in the earlier stage) with focal aggregation of lymphocytes and sparse macrophages. The depigmented fundal glow due to choroid reveals spindle cells devoid of melanin. However, the intact RPE reveals its melanin contents. This contrasting picturesque appearance is clinically seen as sunset glow appearance. The atrophic lesions seen in this stage, erroneously called as DF nodules reveals focal RPE loss with chorioretinal adhesions. This beautifully correlates with the window defects seen in FA at this stage.
The chronic recurrent stage of VKH is back to square 1 with diffuse granulomatous infiltration. However, the uveal thickening is less prominent with obviously no serous retinal detachment. The hallmark of this stage is the chorioretinal adhesions with RPE atrophy/proliferation. Electron microscopy of the RPE proliferations reveals a sessile or papillary/tubular pattern with apical microvilli and basal lamina. Such RPE proliferations occur with associated neovascular channels and mound-like appearance simulating a neoplasm.
Sometimes, the proliferated RPE without pigments reorganize as subretinal fibrosis due to the pathologic phenomenon called metaplasia. The RPE changes, photoreceptor degenerations, and gliosis are also visible in neural retina at this stage (that was elegantly spared in the acute stage). Such degenerations are severe enough to transcend the choriocapillaries as well in this unique stage (to recap: Choriocapillaries sparing is seen in acute stage).
The classic HP finding of DF nodule is sparsely seen in enucleated globes. Such DF-like nodule is also seen in sarcoidosis and other granulomatous disease. Typically, it has a hemispherical mound with the roof of proliferated RPE cell. Sub RPE histiocytes, epithelioid mononuclear cells lie on the Bruch's membrane. The composition of DF nodule varies with the VKH stages. In the acute stage, the contents are made up of lymphocytes and monocytes that transition to sparse inflammatory cells in the chronic convalescent stage. But in the chronic recurrent stage, the DF contents are made up of calcification and basophilic homogenous staining pattern (which completes the color spectrum of H-E as well). Fundamental and pivotal in the understanding of all these clinicopathological findings is that VKH and SO are virtually identical except history of trauma.
What is intriguing is that the DF nodules are morphologically characterized into three subtypes [5, 6] and correlate with the FA findings seen clinically based on its contents and leaking patterns. Of late, optical coherence tomogram [7] is quite handy in elegantly capturing them noninvasively.
Last but not the least, the reader should understand a closer differential diagnosis that is misinterpreted both clinically and pathologically is "'phacoanaphylactic uveitis." Clinically, this differential has one eye entirely quiet when the other eye starts to get inflamed, [8] whereas VKH/SO are more often bilateral. [9] In particular, there is marked plasma cell reaction, absent epithelioid cells showing pigment phagocytosis, with a spotty distribution of the infiltrates to delineate phacoanaphylactic uveitis from VKH/SO. [8] We all got it why Sir William Osler did say, "As is our pathology, so is our practice!" edema associated with fluid overload in a young type 1 diabetic Ramanuj Samanta, Athul S Puthalath, Neeraj Saraswat, Ajai Agrawal, Anupam Singh,
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We report a case of sudden onset bilateral diminution of vision in a young lady with type 1 diabetes. She was administered intravenous fluids for correction of diabetic ketoacidosis (DKA) prior to onset of her ocular symptoms. Dramatic resolution of macular edema was noted within a very short period after correction of fluid input-output ratio. Visual acuity was restored to baseline after 3 days without any active ocular intervention.
Key words: Diabetic ketoacidosis, diabetic retinopathy, fluid overload, macular edema, type 1 diabetes Macular edema in a diabetic patient is multifactorial. Adequate metabolic control and monitoring of systemic parameters are equally important as compared to other conventional treatment modalities, like anti-vascular endothelial growth factor (VEGF) injections and laser photocoagulation. Here, we report a unique case of bilateral macular edema aggravated by fluid overload in a type 1 diabetic and its resolution without any active ocular intervention.
Case Report
A 27-year-old lady was referred to the ophthalmology department with mild blurring of vision in the left eye (LE) for last 6 weeks. She was admitted in medicine ward at a tertiary care hospital few days back for a urinary tract infection (UTI). She was also recently diagnosed with type 1 diabetes. Ocular examination at this point revealed best-corrected visual acuity (BCVA) of 6/6 in the right eye (RE) and 6/9 in the LE. Intraocular pressures were normal. Anterior segment examination was unremarkable. Fundus revealed few microaneurysms and hemorrhages in both eyes (BE) suggestive of mild non-proliferative diabetic retinopathy (NPDR). Optical coherence tomography (OCT) revealed normal foveal contour in the RE [ Fig. 1a ] and a few cystoid spaces in the LE [Fig. 1b] . The laboratory evaluation revealed fasting blood sugar (FBS) 186 mg/dL; hemoglobin 10 g/dL; white blood cell (WBC) count 9170/µL (polymorphs 66%); urea 57 mg/dL; creatinine 1.35 mg/dL. Lipid profile and serum electrolytes were normal. She was kept under observation from ocular point of view and managed conservatively at this moment.
Eleven days after her initial ocular evaluation, she was referred again with a sudden onset of painless marked diminution of vision in BE since last 2 days. On examination, her BCVA was 4/60 in the RE and 5/60 in the LE. Fundus revealed marked increase in macular edema, disproportionate to background diabetic retinopathy changes. OCT showed multiple large intraretinal cystoid spaces with small serous detachment in BE [ Fig. 1c and d] . Central macular subfield thickness (CMT) increased from 220 µm at baseline visit to 448 µm in second visit in the RE [ Fig. 1c] and from 255 µm to 483 µm in the LE [Fig. 1d] . She was also diagnosed as diabetic ketoacidosis (DKA) 4 days prior to second ocular visit (maximum recorded blood sugar was 553 mg/dL and HbA1c 19%) and managed with intravenous fluid, insulin,
